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LEADFRAME FOR SEMICONDUCTOR 
CHIPS AND SEMICONDUCTOR MODULE 

HAVING THE LEAD FRAME 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The invention relates to a leadframe and in particular to a 

leadframe constructed in such a Way that it can be sheathed 
With plastic in an especially advantageous Way, When joined 
together With a semiconductor chip to make a semiconductor 
module. The leadframe of the invention is especially suitable 
as a leadframe for DRAM (Dynamic Random Access 
Memory) components, and in particular those With a pack 
age or housing of the TSOP-II type (Thin Small Outline 
Package, type II). Such packages have a plastic thickness of 
only about 1 mm. 

The DRAM components are typically mounted according 
to the LOC (Lead On Chip) technique, in Which the semi 
conductor chip is secured under the leadframe, for instance 
With the aid of mounting tapes (adhesive ?lm). Since DRAM 
chips become smaller With each shrinking generation, it 
often happens that the Width of the DRAM chips is markedly 
less than the package Width, or the Width of the mold cavity 
With the aid of Which the package is produced. Relatively 
large voids, into Which the plastic composition can penetrate 
unhindered, thus occur in the mold cavity on a side of the 
leadframe connected to the semiconductor chip, in regions 
around the semiconductor chip. When the mold cavity is 
?lled With plastic composition (during molding), it is there 
fore often observed that the plastic composition spreads 
faster in the voids neXt to the semiconductor chip than in the 
regions Where the semiconductor chip is located. In other 
Words, the plastic races ahead in the peripheral regions of the 
mold cavity and reaches the ventilation side faster than the 
remainder of the front of the ?oWing plastic. The plastic 
fronts extending to the right and left of the semiconductor 
chip meet at the end of the mold cavity before the plastic 
composition has completely ?lled the middle portion of the 
package, and therefore air is trapped in the region on the 
ventilation side, for instance behind or above the chip. The 
trapped air reduces the quality and reliability of the ?nished 
component. The quality loss can be so great that the com 
ponent has to be discarded. 

The air inclusion cannot be eliminated by compression in 
the sheathing process. In order to prevent air inclusions in 
the production of plastic packages, three different techniques 
Which have previously typically been used are knoWn as the 
“lost cavity”, “vacuum molding” and “balanced package” 
techniques. 

In the lost cavity technique, a further cavity, the so-called 
lost cavity, is disposed behind the mold cavity for the 
package. The lost cavity serves as a receiving space for any 
air inclusions that occur and that are forced out of the 
package void by additional plastic composition. The plastic 
composition forced into the lost cavity is throWn aWay as 
Waste, Which is a disadvantage from the standpoint of 
eXpense and environmental protection. Moreover, separat 
ing the lost cavity plastic body from the desired product 
requires additional method steps. 

In vacuum molding, the mold cavity is evacuated With a 
vacuum device before being ?lled With the plastic 
composition, so that the plastic ?oWs into a practically 
air-free space, and air inclusions are thus prevented. That 
method, hoWever, entails considerable additional expense 
for equipment since, for instance, an air-tight seal of the 
molding tool has to be achieved. 
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2 
A fundamentally different method is to construct the 

semiconductor module to be sheathed in such a Way that a 
uniform How of the plastic in the mold cavity is assured, and 
the inclusion of air is averted. Semiconductor modules of 
that kind, Which assure a uniform mold ?oW, are generally 
called balanced packages. Balanced packages are achieved, 
for instance, through the use of a particular leadframe 
structure and eXact adaptation of the chip thickness and chip 
length. In the case of DRAM components or semiconductor 
modules in general With a narroW chip and a Wide package, 
balanced packages cannot be achieved by conventional 
structural provisions (such as a shalloW leadframe Without 
embossed features, bends or the like). 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide a 
leadframe for semiconductor chips, in particular a leadframe 
for the LOC mounting technique, Which overcomes the 
hereinafore-mentioned disadvantages of the heretofore 
knoWn devices of this general type and Which can be 
combined With the semiconductor chip to provide a semi 
conductor module that can be sheathed With a plastic pack 
age in a simple Way, avoiding air inclusions. The leadframe 
should moreover be simple to produce and should in par 
ticular be suitable for use in DRAM memory components 
With a package of the TSOP-II type. 

With the foregoing and other objects in vieW there is 
provided, in accordance With the invention, a leadframe for 
connection to a semiconductor chip, in particular a metal 
leadframe, comprising a plurality of lead prongs, and at least 
tWo raised lead surfaces. 
The leadframe according to the invention assures that the 

plastic ?oWs uniformly through the mold cavity during the 
molding. 
The term “leadframe” should be understood in the sense 

of the invention to mean an individual carrier or substrate 
unit, Which as a rule is intended to receive a semiconductor 
chip. Typically, for assembly, a plurality of leadframes are 
combined With one another into a ribbon or strip. Those 
ribbons or strips are also the subject of the invention. 
Moreover, the invention relates fundamentally to all types of 
leadframes, that is both those for the standard mounting 
technique, in Which the semiconductor chip is secured on an 
island to the leadframe and those for the aforementioned 
LOC technique. The invention is especially suitable for the 
latter type. The invention is advantageous above all When 
ever semiconductor chips that are very much narroWer than 
the package itself are to be connected to the leadframe. 

In accordance With another feature of the invention, the 
lead surfaces are constructed in such a Way that in a 
peripheral region that borders on at least one of tWo opposed 
sides of the leadframe, at least tWo lead surfaces are 
provided, Which protrude beyond the surface of the lead 
frame that is intended for connection to a semiconductor 
chip. The lead surfaces may be disposed in such a Way that 
they eXtend out of an inner region of the leadframe in the 
direction of the tWo other sides of the leadframe. HoWever, 
it is also possible for the lead surfaces to eXtend substantially 
parallel to the other tWo sides of the leadframe. 

In accordance With a further feature of the invention, the 
lead surfaces may be disposed in the region behind that side 
of the leadframe Which is intended as the injection side 
(mold gate) during the production of the plastic package. 
Preferably, the lead surfaces are disposed in the region that 
borders the side of the leadframe opposite the mold gate. 

In accordance With an added feature of the invention, 
especially good results can be obtained if the lead surfaces 
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are disposed not only in the region behind the injection side 
but also behind the opposite side of the leadframe. 

During the sheathing With plastic composition (molding), 
the plastic in the mold cavity meets the lead surfaces of the 
leadframe according to the invention, Which sloWs doWn its 
How in this region. The siZe and location of the lead surfaces 
are chosen in such a Way that a uniform How of plastic 
through the mold cavity is assured. 

In accordance With a concomitant feature of the invention, 
the lead surfaces are so high that they are ?ush, at substan 
tially the same height, With the surface of the mounted 
semiconductor chip remote from the leadframe. The lateral 
eXtent of the lead surfaces is selected in such a Way that they 
prevent an unhindered advance of the plastic composition 
along the voids in the semiconductor chip in the mold cavity 
and the plastic composition ?oWs at substantially the same 
speed over the entire Width of the mold cavity. Therefore, the 
lead surfaces cover the lateral regions neXt to the semicon 
ductor chip, While the access to the semiconductor chip by 
the plastic composition remains largely free. As a result, the 
plastic composition arrives approximately simultaneously at 
the ventilation side of the mold cavity, so that air inclusions 
can be averted. 

Other features Which are considered as characteristic for 
the invention are set forth in the appended claims. 

Although the invention is illustrated and described herein 
as embodied in a leadframe for semiconductor chips and a 
semiconductor module having the leadframe, it is neverthe 
less not intended to be limited to the details shoWn, since 
various modi?cations and structural changes may be made 
therein Without departing from the spirit of the invention and 
Within the scope and range of equivalents of the claims. 

The construction and method of operation of the 
invention, hoWever, together With additional objects and 
advantages thereof Will be best understood from the folloW 
ing description of speci?c embodiments When read in con 
nection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic, plan vieW of a leadframe 
according to the invention; 

FIG. 2 is a fragmentary, cross-sectional vieW taken along 
a line II—II of FIG. 1, in the direction of the arroWs; and 

FIG. 3 is a plan vieW of a preliminary stage of the 
leadframe of the invention shoWn in FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring noW to the ?gures of the draWings in detail and 
?rst, particularly, to FIG. 1 thereof, there is seen a leadframe 
according to the invention, Which is illustrated by using a 
leadframe 1 for the LOC mounting technique as an eXample. 
As noted, hoWever, the invention is not limited to this type 
of leadframe. 

The leadframe 1 has many lead prongs 3. For the sake of 
simplicity, guide rails, connections to other leadframes and 
so forth, that are removed after the assembly, are not shoWn 
in the draWings. The further description of the invention 
given beloW relates to the ?nally mounted leadframe Without 
guide rails, etc. 

The leadframe shoWn in FIG. 1 has four lead surfaces 6, 
Which are disposed in regions that adjoin tWo short ?rst sides 
4, 4‘. The ?rst side 4‘ is intended as an injection side (mold 
gate) during sheathing With plastic, and the ?rst side 4 is 
intended as a ventilation side. In other Words, during the 
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4 
production of the plastic package or housing, the plastic 
composition ?oWs from the ?rst side 4‘ toWard the ?rst side 
4. The leadframe also has a pair of long second sides 5, 5‘, 
Which are at right angles to the ?rst sides 4 and 4‘. 

The lead surfaces 6 eXtend outWard from an inner region 
of the leadframe toWard the sides 5 and 5‘. A middle region 
betWeen the sides 5 and 5‘ is left free, so that the injected 
plastic composition can ?oW unhindered toWard a semicon 
ductor chip 2, Which is connected to the leadframe of the 
invention before the plastic package is made. The rectangle 
indicated by reference numeral 2 in FIG. 1 indicates a 
location Where the semiconductor chip is mounted under the 
leadframe of the invention. 

While on one hand the plastic composition can ?oW 
unhindered toWard the semiconductor chip 2, the lead sur 
faces 6 on the other hand are disposed in such a Way that 
they sloW doWn the How of plastic composition into free 
spaces to the right and left neXt to the semiconductor chip. 
The location, number and siZe of the lead surfaces are 
selected in such a Way that a uniform How of plastic over the 
entire Width of a mold cavity is attained. 

In the present case, one lead surface 6 per free space neXt 
to the semiconductor chip is provided. The lead surfaces are 
connected to outer lead prongs 3‘, Which are the lead prongs 
located closest to the sides 4 and 4‘. In the particularly 
preferred embodiment shoWn in the draWings, the lead 
surfaces 6 are integrated With the outer lead prongs or corner 
leads 3‘ and are formed by folding over tabs 7 shoWn in FIG. 
3 that eXtend out from the corner leads 3‘. The tabs 7 may 
have one or more recesses 8, Which are preferably located in 
the region of the folding edge and thus make it easier to fold 
over the tabs to produce the lead surfaces 6. A preliminary 
stage of the leadframe With the tabs 7 not folded over, that 
is shoWn as an eXample in FIG. 3, is likeWise the subject of 
the invention. 
The tabs 7 are preferably constructed in such a Way that 

after being folded over to form the lead surfaces 6, they have 
substantially the same height as the semiconductor chip 
mounted on the leadframe of the invention. Lower edges of 
the lead surfaces 6 and a surface of the mounted semicon 
ductor chip 2 facing aWay from the leadframe, are accord 
ingly located substantially in the same plane. The sectional 
vieW of FIG. 2 shoWs this relationship diagrammatically, 
although the location of the chip 2 does not match its actual 
location in the semiconductor module. 
As noted, the draWings shoW a particularly preferred 

embodiment of the invention. HoWever, numerous other 
variants are possible that are also Within the scope of the 
invention. For instance, the lead surfaces need not be 
constructed as a fold but can instead be secured to the 
surface of the leadframe that is intended to carry the semi 
conductor chip by adhesive bonding, soldering, Welding, or 
in some other Way. It is also not necessary to place the lead 
surfaces in the region of the corner leads. On the contrary, 
the lead surfaces can be mounted at any suitable location of 
the leadframe. The number, location and shape of the lead 
surfaces can vary and they depend, for instance, on the type 
of leadframe, the siZe and location of the semiconductor chip 
to be mounted, and the method employed to produce the 
plastic package. Fundamentally, all knoWn methods for 
producing plastic packages are suitable, and all relevant 
plastics can be used. 

Instead of using one lead surface 6 as in FIG. 1, it is also 
possible to use a plurality of lead surfaces, Which need not 
necessarily be mounted at the corner leads but instead can be 
distributed over a plurality of lead prongs, for instance, and 
in that case can be staggered, for eXample. 
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As noted, the lead surfaces may also extend substantially 
parallel to the second sides 5, 5‘ of the leadframe. Such a 
con?guration may be expedient, for instance, if the mold 
gate, Which is the injection location for the plastic 
composition, is located substantially in the middle of one of 
the ?rst sides 4, 4‘ of the leadframe. In that case, the lead 
surfaces are expediently disposed to the right and left of the 
mold gate in such a Way that they sloW doWn the How of the 
plastic to the right and left into the free spaces next to the 
semiconductor chip. 

It is also not necessary that all of the lead surfaces have 
the same height and/or Width. On the contrary, it is possible 
to vary the individual parameters as a function of the 
demands of a particular situation, in order to achieve a 
uniform How of plastic composition in the production of a 
plastic package and thus to prevent air from being trapped in 
the package. 

The subject of the invention is not only the leadframe 
described above but also semiconductor modules, Which 
include the leadframe of the invention and a semiconductor 
chip connected thereto, as Well as the semiconductor mod 
ules sheathed With plastic composition, in this case espe 
cially those of the TSOP-II type. 

We claim: 
1. A leadframe for connection to a semiconductor chip, 

comprising: 

a plurality of lead prongs disposed in a plane, at least tWo 
of said lead prongs each having a raised guide structure 
disposed in a region of said plane to be ?lled With a 
plastic composition for slowing doWn a ?ow of the 
plastic composition, said guide structures extending in 
a direction perpendicular to said plane. 

2. The leadframe according to claim 1, including: 
?rst opposed sides and second opposed sides; and 
a region bordering on at least one of said ?rst sides; 

at least tWo of said guide structures disposed at said region 
and extended substantially parallel to said second sides. 

3. The leadframe according to claim 1, including: 
?rst opposed sides and second opposed sides; 
an inner region; and 

a region bordering on at least one of said ?rst sides; 

at least tWo of said guide structures disposed at said 
bordering region and extended from said inner region 
toWard said second sides. 

4. The leadframe according to claim 2, 
respective guide structures are disposed in 
regions behind said tWo ?rst sides. 

5. The leadframe according to claim 3, 
respective guide structures are disposed in 
regions behind said tWo ?rst sides. 

6. The leadframe according to claim 1, Wherein said at 
least tWo guide structures have a height substantially equiva 
lent to a height of a semiconductor chip mounted on the 
leadframe. 

7. The leadframe according to claim 2, Wherein one of 
said sides is an intended injection side for delivery of plastic 
composition during production of a plastic package, and said 
at least tWo guide structures are disposed in said region 
behind said one side. 

8. The leadframe according to claim 3, Wherein one of 
said sides is an intended injection side for delivery of plastic 

Wherein tWo 
each of said 

Wherein tWo 
each of said 
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composition during production of a plastic package, and said 
at least tWo guide structures are disposed in said region 
behind said one side. 

9. The leadframe according to claim 2, Wherein one of 
said sides is an intended injection side for delivery of plastic 
composition during production of a plastic package, another 
of said sides is opposite said one side, and said at least tWo 
guide structures are disposed in said region behind said 
opposite side. 

10. The leadframe according to claim 3, Wherein one of 
said sides is an intended injection side for delivery of the 
plastic composition during production of a plastic package, 
another of said sides is opposite said one side, and said at 
least tWo guide structures are disposed in said region behind 
said opposite side. 

11. The leadframe according to claim 2, including an 
interior, said guide structures extending so far into said 
interior as to de?ne a middle region betWeen said tWo second 

sides remaining free. 
12. The leadframe according to claim 3, including an 

interior, said guide structures extending so far into said 
interior as to de?ne a middle region betWeen said tWo second 

sides remaining free. 
13. The leadframe according to claim 2, Wherein said tWo 

second sides de?ne a center axis therebetWeen, and said at 
least tWo guide structures extend symmetrically With respect 
to said center axis. 

14. The leadframe according to claim 3, Wherein said tWo 
second sides de?ne a center axis therebetWeen, and said at 
least tWo guide structures extend symmetrically With respect 
to said center axis. 

15. The leadframe according to claim 1, Wherein said at 
least tWo guide structures are a fold. 

16. The leadframe according to claim 15, including tabs 
folded over to form said fold. 

17. The leadframe according to claim 16, Wherein said 
lead prongs include outer lead prongs, and said tabs are 

disposed on said outer lead prongs. 

18. The leadframe according to claim 16, Wherein said 
tabs have at least one recess. 

19. The leadframe according to claim 16, Wherein said 
tabs have at least one recess in the vicinity of a folding edge. 

20. The leadframe according to claim 1, Wherein said at 
least tWo guide structures are unfolded tabs. 

21. A leadframe for connection to a semiconductor chip 
With the LOC mounting technique, comprising: 

a plurality of lead prongs disposed in a plane, at least tWo 
of said lead prongs each having a raised guide structure 
disposed in a region of said plane to be ?lled With a 
plastic composition for sloWing doWn a How of the 
plastic composition, said guide structures extending in 
a direction perpendicular to said plane. 

22. A leadframe for connection to a semiconductor chip 
for the production of a DRAM component, comprising: 

a plurality of lead prongs disposed in a plane, at least tWo 
of said lead prongs each having a raised guide structure 
disposed in a region of said plane to be ?lled With a 
plastic composition for sloWing doWn a How of the 
plastic composition, said guide structures extending in 
a direction perpendicular to said plane. 
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23. A semiconductor module, comprising: 
a semiconductor chip; and 

a leadframe connected to said semiconductor chip, said 
leadframe having a plurality of lead prongs disposed in 
a plane, at least tWo of said lead prongs each having a 
raised guide structure disposed in a region of said plane 
to be ?lled With a plastic composition for sloWing doWn 
a How of the plastic composition, said guide structures 
extending in a direction perpendicular to said plane. 

24. A DRAM component, comprising: 
a semiconductor chip; and 

a leadframe connected to said semiconductor chip, said 
leadframe having a plurality of lead prongs disposed in 
a plane, at least tWo of said lead prongs each having a 
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raised guide structure disposed in a region of said plane 
to be ?lled With a plastic composition for sloWing doWn 
a How of the plastic composition, said guide structures 
extending in a direction perpendicular to said plane. 

25. The semiconductor module according to claim 23, 
including a plastic sheathing. 

26. The DRAM component according to claim 24, includ 
ing a plastic sheathing. 

27. The semiconductor module according to claim 23, 
including a housing of the TSOP-II type. 

28. The DRAM component according to claim 24, includ 
ing a housing of the TSOP-II type. 

* * * * * 


